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Chaptar 2. HISTORY OF 1HE DEVELOPMZIY OF MILITARY GZ0L o3y

Geolepgy in Military Scienle up to World Way I

Ap early nas 1868, tie Britirh Maj-Gen Jokz Ferileck, who wed ai iho
tims a genersl and & goolopdst, eaid i Lis articlc, "A Rudinent
vu Geelogy™:

"At ths praaont tlme geolegy i o genuine acicnee, unsed on !
exect lawe, zosording to which At comstituiss & Wiy :
aclion. The militery man thus finde in gaclogy voluebic inotrueilc
rlemning sithe~ cffensive or defonsive oporaticns.”

Tho appiizaition of geology to nilitory problams wat gives the moce sen-
cideration b Trench .3,,ogrephere, nince ¥ranco 1sd the othey zouniriaa ai
that time in militery topographical mesearch. in Fronce, espscially In the
northern and castern parte, the velationebip of the river syctems and the
varicus rollef Penturop to tite goologicel strusturs of tho lecality and ite
bistesy 1a oo jlaarly exprosced that it fsu not actenishing that tho Frenck,
perceiving thi: retnilonship, were the first to recogni.e tho utility of
geology For uiiitary topography.

In the interests of theoir country ‘e defeomss, Fremch countndsrs hsd fer
a long time besu obliged to make a systematic ond dstaiied study of the
ratural conditions of their coumtry, which hes besen ithe battlefield of men)
Turopesn vwara.

Jeoiogy waic eiwdied from the military polut of view for the first timeo
and most thoroughly by Paremdiere in his work uwaict appeered in Paris in 1682

undes the titla of To aphie strateglaae st de geologie militaire
(Strategiosl !bpograyg anE Totroduction to Nilitery Geology).
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Later, in the 1890's, o course of lsoturec wae offered ou this subject by
Capteln Vallel st the Lo Fere infuatay achoul. Ths guactlen of tle influrnee
of physieogeographicel conditions upen the condust of militexy operetions woe
¢lserly pressuted in the work of A. Mewga, which emphasized the Infiuence of
soil znd geological comditions upon the solution of problema concerning ths
svift trangfer of troeps, ths locstion of lines of defence, etc.

The most coneistently maintminsd physicogeogrephicsl tremd is found in
Barre's publighed leptures st the artillery amd englneering sshicol st Fontainc-
tlesu. Barrs wes both B good anginesr. and a prominent geologlst. In his
vorke, he illustrates with nunsrous exemples ths grsat lmportance of tectonice
#nd geology to millitery operetione. As Erooks polnte out, Barre furesaw, witb
astcnisning accuracy ko decades velurebmnd, lhe Llluvence whilolh: allabwuids
wvees to be mades menifest by the phyeleogpographicel conditicas of the Weutern
Turopeen theater in the course of operations from 1514 - 1518,

In other cownirise, niliteary geology wae not otudied systenmatically ba-
fors Yorld War I. It mey be noted, however, that ir the 2850'e ond 1890's of
ths last century, British officers who raveivsd inetruvction in Ceaberley War
Collsge had a rather gool preperation in gecslogy. The course of leciures on
militery goology at that school wan given by the videly-informed and rrominent
aaologist, Lt Col Ch. Cooper-King, RA. King woe svidsntly the firet British
profoseional militery man vho recognlized the necesaity of wide applicetion of
geology in militery seience. His lectiwren anelyzed in euffleiont detail end
with {lluatrative exsmplec tiwe Infiusuce of geology and ite signliicance in
military opsrations.

The conception of military gonlogy ovidenced during World War I was un-
known wntil then. The fixst militury-geclogical progrem wes formulated fu
1913 by the Carmen geologist, ¥xenz, who, bezinaing in 1908, partieipeted in
the copstruction of a muuber of fortraseeses ee an ofiicer of the englazere.
Iz ble study, "Milltexy Geology" vpublisksd ip the magazine, Erisgotechnische
Zoitschrift, {Mi)itary Technicsl Magezine), he ests forih the xesults of his
geological observaticns during the buildlng of the fortrececes. He enalyzed
in detoll the role of subeoll watore in the vster pupply of milltary objec-
tlvens and slso thes irportence of mineral cougtruction meterials in militery-
anginsering werk.

Military Geology in Yorld War I

In Koxld War I the application of gaology end the use of military end
civilien geologlet in immediate connection with the armies of the bslligerent
powers was found to b~ in dixast reletion to the naturs of the orgenization
of militery-geolnglcsl esrvices. Since each country's militerists undersiood
the genloglet's war role differently, the use of genlogy me an auxiliexy
nilitary implement and the oxgenizetion of military-geological services in
ths various srmies differed. In cortsin srmles e epecial, militery-goologizal
sevvice wae organized: in others thsre was none, end in working out military-
8#ologiocal objectives, geologizel institutes, and individual civilien gsolo-
giots were called upon. That vas the caee in the Russien end French Armiec.
In the British, Americen, Germa: andé Austrian Armiee a epecial ailitary-
geological eervice ves orgenized. The basic objectives vhich then confronted
the varioue gevlogists derived from the predsninently poeitional character of
the peet war and consisted mainly in finding a baste for tno troopa' water-
awply, in fortification worke, partieulariy in wndergrowsd mine wurk, in the
::;r:gz‘:or construction materiels, and in varioue typss of epecialized geologi-

a.

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130042-1



‘

. Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130042-1 ’

Ve ST
RN
Thm Punafan Army wes alresdy rassriing to the ald ofF geologiste #n tha
Tuseisn-Japunsse Wer, 19Gh-150%. The geologlets, calied lato the army with-
out having spsclalized preparation for the work, could not render effective
sarvica, in spite of the fect that such ssrvice wae badly nsefed in the con-
struction of fortreessa. OSuck unsucvesaful experlencs; hovever, 414 not drav
the attention of the high command of the Teerist asrmy to sny great dsgres.

Concaguantly, ths Russien Army begsn World War I as unprepered In nilitary-
neology ec the srmise of the othay countiries.

There wee no speclelized military-goological ssrvies, but the need for
raniggleal 216 becuse apparant frow the very beginning of hostilitles in
sy Prnsain end Galiois.  Tn wlaw of thia, asveral eivillian orgsnizationa
ceme to ko 6id of tho Ifront, particwlsrly the Department of Land luprovement
~of the Ministry of fgrloulturs, wbich had rlreedy drewn vp in 1914 = speclal
hyérotestinical orgenization for the needs of the active erny. Thet organize-
tion otaysd deop In the rear, sné ito vork ves limited to veckniecal consulia-
wiops end dneignificant measures for the Jmprovemeut of water-supply &nd
esndtery -tackhoterl esrangezsnte for hospitels, staging srese, stc.

gt untdl it wves transPsrxsd %o Woresw 444 the nature of thie orgenize-
tlomts petivity chungs eomewhat, elthovgh ite main role consleted, as before,
of works copmeoted ¥ith the improvement of weter-supply &nd &anitery-lechnicsl
mpesurse.  In eddition, works of e different nature hegern to Lo realised:
Arcining of treneksrs ord deed; foprovement of woeds in ewenpe. floooing end
melidng swemps of certain arace snd meny othex typee of wori on the Kovopecrglov
wir@ Ivzngored fortreesss. At thet tims, geologlets wers drawing conclusions
cnly on the besis of sxipting literature and archivel deta without any hydro-
erelogical Field oxplorvetions whatecsver, for there was no timo for them unfer
conditiong of werfers of mansuver. Latsr, four administretions of m!litary-
geolegicnl vorks wors formed to ssrve the northweetern, wesisrn, souihusatern,
and Cauccoiar fraonte. The sdmivistretions were subordinate to the officers in
ckerge »f Tront-line enginsering earvicess.

suong tho tasks of tha hyfropsalogleal esotion of . .ch edmipictratiop
ware incliudad tha Tollaving:

1. Disctritution, to angineer-hyérvotcchnicinne, of informatlon concexn-
ing the gaological ctrusture ol ths eactiion within whoes limlts the wz@uinle-
irstiov's worke were cerrisd on.

2. Formulstion of conclusions on hyidrogeclogicel conditione of flinoding,
swenning, and drainsge wvorks, by reglorn.

3. Bxecution ul field hylrogeological investigeticne in ths variouvo
eactiocns.

4., Formulstion of conclusione on tha acewrscy of prujects frem ha
hydvopeclogicel etet *voint end estimsten on the conetrvotion of tudular welle.

5. Hydrogeological obeervation dvring the process cof drilling.

6. Formulation of conclusions, in cape of 4ifficultier erising during
ths drilling process, &aussd by the peculliarities of the Lydrologicsl condi-
tions of the locality.

7. Formlation of collated tablee for each sheft drilled.

8. Scientific loboratory rrocecsing of drilling drte, drilling uctos,
daily records, oross easctions.
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~ NaJlntdar of avf-dlpa Aoty oy Fhe ronless fod M depaantams = ¢ he

sive i operations.

3G, Regletration of all previcuply &rilled and sguipped shaftn in ibeo
ragion of the hydregeoloplesl adminictration's wvorke.

Tha gnoclogists wors ndliged to devote & graat &8ssl ol attendticn to ths
erenthly ond eystematizetion of material oo yreviously drilisd ebefl:. sinaa
swallable data wes limdted ond thove vep not aufficlisnt tine to =s)%s & great
muny procelicnd nyoblene.

Toverdy the end off lhg ver, o tan L dezartmant L attacien vn ibe
slructicn-nesinioei ot the vest. L Ruselia’s uer :
arpenlred.  The dspartnant conculted with (ha sealoglnis, A 4. Boaxy

sohuzindkoy.  On the inltiative of £, 1. ¥nllsolko, Chield
atbyonlorn Frent, geologlicis wero soelpnsd Lo rowrch for cquoirw
watrriele {auproialiy oo uaterisle for ke praperation of cament) sud
cpiled upon Tor conauliations on bleating wezky and for the weareh nx fual
of whick thare wes = sbortage.

Oy tha initietisa of the Chiet Epgineor of the Pighih Arxwy (i Zvlevinel,
vantvltent gecloglate vere cellsd won fox rosd vork ond for roespecsicg for
various Tisld winarale {for syemple. oeli, dyestudl) =«nd for caonaulist‘ons on

S

word s Tev oaststiohiag peedtions, rihs gellerioc, st

Annther organitation which left msore or iass noticnabls tragesn of e
s¢Livin; in the Tleld ¢T gonlogical sorvice Lo the huoelsn Axmy wae Lhe Rav
Mpiapinde Cormaisslion aticched to the cueniical dspextment of tha HiTit.url -
tacinicel Servics of the cambined scleatific and technieal organlzeti~nz. fThe
Rew Hulerlole Commicgeion wes organived ot the end of 1925 at fua Inctication
of V. 1. Verredsxiy ard A. T, Faremasn.

Among, the Qutles of ths scamicsica vers tha rolliowing: (1) gystenatic
accounting of stores of minaral vev roterisls «nd thaly zonevmptian dy tha
~avicun orgenitaticne; {2) consulietions won the exploiiating epd uce of
zinarsl rovw matevisle for deforee noeds; (*) ilsouiog of referonces wmap2 of
exmgtre~tlion materdele ond Jiedd uinerale Jv the Ifroat-lins crsca.

Nang workw cermected «ith ths geolersicod earvicing of the front duvring
¥orld Wer 1 were likewles caxrled cu by the Fogner Gnologicu. Commiosien of
the Pepaxtrant oF Mines. Unéer the gulGence of the geologlets, M. M. Frigorev-~
aicly aud B, F. Pogrebtov, ths cwrmleelon orvgenized the dfstiriduiion of nessseery
ano wrgent informetion in snever to the inquirier of the varisws orgcnizations
serving the cwrent neede of the setive ermy snd the economy of the cowmntyy.

The Cenlogical Commission randered technical aid to ths sucveylng perty
of the Military-Industriel Committes in ite seerch for beds of mimrsl fusl
on the Caucsaien Front (D. V., Nelivkip, A. A. Storveonovw, B. F. Maffert, st al.).

Similerly; no miiitery-goclogics) eervioe vas orgenized in the Frsnch
Arny, an€ &1l ite naoldls vars served by civilien organizetions. Only towerds
tho end of the ver 414 officers of the engineers of the French Azwr bsgin to
function in their capecity ae geologisie. {Tusy vere attached to tie command-
ing staff, t. tho exmles, and to the water-supply service.)

As the war on the Western Front wee waged mainly ou Frencth territory, the
mejority of officars of the French Ammy, having a fairly sound preperatioan in
geology, knev very #ell thet the geological service wap lass important for °
thes tLaa for the expecitionary forces of har allies end for Cermeny. The
Qezmens showed how dearly they peid for thoir lsck cf Xnowledge of tia gwologi-
cal literaturs of the nsighboring cowntries, particulerly Treancs and Belgium,

-k -
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on whose territory they were cbliged to wage war. Meny French engineers, who
vorkaf on the watsv-purply serviees in the srmy ales ¥nov paclopy werv well
and could, themssives, make geologicsl iaveasliguiions. Agceraing W Drookn,
it wap very often poasible during tia war te observe Fronch snginserc uvolng
geological mape in the location of ghalters.

Thes, slthough the French had organized no geclogicel servics; tho good
gevioglcal training of the offivers pemitted ths ermy to exploit skilifully
end oprortunsly the geological peculiarities of cne ares and wwother. In
various peese, the French Army nefs uea of ebvisory clvillan geslogieis.

Erenz points out thet in Avgust 1917, from Fosee's pounition on the Franch
freat, Geymen troops saveral times ouserved & civilisn vbo went foio ahalld
“oles and Encocksd on rocke with x hewner  Thay arilad him the nountaln epliri:
of Douwsweont. A ves proven letar by the intorrogetion of prisoners end ihe
tentimony of spies, he vas s nilitary geologlet in c¢ivilian clothoo.

Throughout tha whole covrea of the wer, tha Prench Army meds viam vss of
exioting end aewly compilsd mepn, cactione, end speclalized, geologicsl
Yitarpture. ALl this meterisl win supplied by eivillan imetltuticas. Copn-
oislly notevorthy ie tie fech thsi the French wore the Lired in the peal wyur
to pay grest amttention to the rcompiletdica of gpecie) mope uhich chereainrized
the influence of woll corditians on tervaln treverssbility. In tha surmor ot
1916, ip the Geogrepbic Instiiute, whetra o pumber of sutatending gnologiatao
worked, tbs componiiion of “tenk nmpp” was barun. With tha a1d of guoleglasts,
i Inebilubls unberiast e dsecwrlplZen of the phielengenprariicel resutierinie s
of tha corbnt theater ond & resurn of GOrEiny's Linerul TasOLILOs and cining
induetrieo.

Informstion is very maager soncerning the Pelgluin Amny. Frea & private
lettor of tha geologist, Ben'o [lignend 3/, to Brooks, it io known thet theo
former einlef of the militsry-ansinsering wnico of the Belgisn Arny, (enerel
Graindel, who wes secrvetary of ibs Palgicn-Geclogical Society for a long tine
vefore the wer, made full vse of his good geologicsl {nforzation on tlhe com-
tst thestsr.

‘The #ritish Arry wew ths first to facli the &rewbacka of not keving in-
formation on the geological conditione of sn eros in whieh it bed to vage wer.
In the ver; teginning of 1919, the comueniing staff ordsred esvsrel geology
spacislisis fiom London, incluilng Ceptair Aing- Tha lat.tar vee atieched a6
e gonlogict to the Chier of ikn Inglnsering Corps of the Exitieh Expeditionar,
Ay end vee immediatoly aseijpned chiel of the waiar-supply sorvice. Hie
beaic duty wee to clarify all guoetione cornocted with ths evelustion of the
water repources of the varicus sreass. He woe elso charged with vorting out &
pyotem of preservimg the swriace vatsers in flat Flsndors, &n undertaking
which had vary great practical significence for the Britiet Army both fn of-
fonsive end defensive operstione.

in & year's tims the Eritish Amy initiated the ume of goology in wnder-
ground-nine verfere end organizad en adcinistretiop vhich ves in control of
work couneotsd vith the sscablichmont of positione ard the condnet of mins
warfars. Colonel David, profeseor at Sydney University, wee at firsl numed
a5 cousultant geologiet for these mattere and vas atteched to the Eugineering
Corps, but afterwards he wee naued inspactor of e tunnel company, sttached to
the Gensral Staff, end chiof of thot epecialized edministrstion. From time
to time other geologists and mining engineors from among thse officers cf the
tunnsl ecompeny, vwho kuev the geology of the Westexrn Front iatimetoly, vave
eseigned to this administration. They carried on militery-geologicsl inveot-
igaticns and compiled gsological mape o theatsrs of impendlng combat. More -
over, fruam the very beginning of 1916, officers vere assigrad to eech army
for prospscting vork, {%e results of which vere syetematically reported to

-5.
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GEQR. In the Britisk Army in Palestine there apperently was an independent
geologiesl servive, whoas chief pwologist wne R. V. Bxmok (TR: Binlinmenphe
ilels A. Drooke ouly J. :

Tos pdaipintration of ths water-supply service, apaxt from 1ts ocurrent
fisld investigations and dirsct menagswent of work on water-point installs-
tiono, campiled vater-surply maps, predominantly on ths scalo of 1:100,000.
They ountained a guentitative evaiugtion of tho produsgivity of weter points
anf of water resourses (in L/sek) /Iiters per sscond ?/.

Aceording to the testimony of many authoritative rupresentetives of ths
British Army Command, the work of geolcgists oscursd the wsuccses of very maRy
enzinearing nrojects end militery oparstiona, prarticulsrly in the sziter of
orgeniring military woter supply, the conduct of undergrownd-mine warfare,
snd the ssarch for minersl comstrustion mstorinls.

Tue Amoricen Eapediiionary Foress had a special geologicel ssction at-
teched to the chisf snglnssr's staff. The chief geologist of this eaction
herdsd the technical memsgemsnt of 21} arny geologivel works, including hydro-
geolngical investigaiion, which ves oarrisd ocut by s spscizl water-supply
saction. In 1918, geologists were appeintsd on the bdesic of onas for cvery
ecorps. They were membsrs of the chief engineer’s etaff and wexe in. cliarge of
all problems of geologlsal proespecting, rendsring practicsl ald toc the watar-
supply ssrevize.

Tho fmeriosn geologlste- appiled geology in diverse ways In verious typee
of fortifiecatlion construction (terrain fortification, comstruotiou of she).-
ters) snd in the organization of water supply erd the installatlion oi water
points.

In tle solution of many practicsl teske, vide usy wos neds of geologiets
who hed opsclally compiled mspa cnd reports, and who had wede personcl ob-
nervatlone. At the beglaning of the war, the Azaricsns very often teecd Frenci
or Belgien geologicel mzps. Later, Lowaver, when wors Goteiled georogical in-
veatigations were carried out, thej; begen to compila epecial enginoering-
gsclogioel mape., Meps or this type wers compiled for all Tronte on the seale
of 1:50,000 and were cunstructad on the principle of demarcaticm o ths etrat:
of different lithologiisel composition. Their importence in the eonstructicn
of fartifications vas pointed out in the description of the lithological 4if-
e eney- . f the strata ia ithe legend.

In contrast to the mups of other armiss, in American enginesring mepe,
as & rule, imnortant territory occupied by ths enemy was clearly describsd.
Tha Americun ysologisis compliied reports conceraing the significence of geoloyy
for fortifisation construction and underground mine laying, conscernins condi-
tione of river crossings, of the poesible rerources of surface vaters, atc.
Tie American geslogists put an esyecially grert amount of work into ths soups-
letion of accounts ond 3pecimlized maps of water rosources for areas o0cupies,
by the enany. )

In the resr, Amsrican geologiste vere cellisd upon to work on the pearch
Tor etrategis raw meterials end the study of the enery'e ainsral ieccurces,
both ¢f which were importent for military etravegy.

The selection of fmportant ensay industrial pointe for asriel e&nd arti)-
lory bamderdasnt, and the furnishing of prectical Aireotions vpon the ost

valusbie and impc-tant objectives must be noted emong the operational-taotisel
tasks vhich Involved ths partisipaiion of Americar geologlists.

. In the Rstisaal Academy of Solences In Amarica, the National Research
Counoll, composed of a whole series of sections and groups, vas forsed as ean
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sid to ths milit .y -aco ogiesl aechicm Among tivy t:u.flrw of the peoclogiesl
UL UL PAEAAGA S COBLAUE b whie 04 HeBEu ol b wih pefodbld Ll vl e
of psologlets’ ond gacprupbars’ experience ond 1nzm' on in vorking out ¢
baeie military sroblems. & great Gpal of atizntion vie paid $o the gaoloplew:
praparation of criiicmu.

In tho Garprer Aray In the beginnir,.g, ox World liar X, ihe comnund vador-
aptimatad ths rals of goslogy, cud military-goclogical gorvilecs warn laecling.

Housver, ihn Gearann Army begen to avsll iteall of tho gorvyi:
vrrinun ee""ﬂ # . bopinndimgee in tho wintzce of M 1? ;
i that toxy ~zeologice) vor: connsoted o
nd The epp_amz/t : pzicel oguditions or JoY
cervlot on the nortiveaet front in the avas of crereations of ‘rﬂ f",m» 1A
wad alen an who Ctrocoburg Sortliiled srea. Geologion
6o eonduecicd cial dotetl work im Ton dinstells
Lerer, 0 the axpencion of the otetus of
had o the Co.etivenion Adalndetraticn, g ; unGerinol:
ary-geologizal mupeing of the Vocoan Hol :
’o(‘_;,.z,l vorke vwee tha study of the oubooil rd ruriuee veisw: of tho Bole
0 e rdon ";hr Mooplle DMver b 3, carvico vt Ly pronsar peold .
i i {ESY 4_:23..4,‘3:“ and hor.m, YL Chinug Lnnortloniiode .
lhﬂs GTTT QF ‘L.n aatvr oF TLhe vz besdguorines

L“‘\') L

orn iir“*r io,
led roaadily Lepdd smokasdeed oy
1 : s, bthe Sprglind
Unidvercivy ui LI31z a A.x.\“"(x!‘
ok Eals lun

.2
th"

- played b ; ond thy eo : ) zscu.‘.u? on
b4 ;lr: or ’cl ) e i i A% ‘»;AJiL;.x‘; adevteiinga. 27

atad Lk nectenlts of pabkd

Mililary @ vy fousd cifTieic tion in the Grraon sy enly in
1917, vhen (he Milltary-Gaologleal Soxv! van orgenined end oficched oo the
Militory -Torosraphical Sacticn of tha Genoral Stefi.  Corraegoudine to the
structura ol the military-topographical c-rvice, militsry geolegists vare
Tormed into giot:n or rections which pexvicdd the ewmy end oporcted with tha
various un on the tecke sspigned by thoe acrilon’e cammender. Ia Al
wvare 28 ns no.  fport Trom thoce orponizations vhich corried onl i
work, thers were alao militery-gsologicel orgeulzotions in the r:‘ar
ing areons, "‘o po-e0llnd serioglecl information wsetlione, Ono of ticen
ir Lille, ecotlo: In Brveeols end o thixd in Metz, Thone sectlcpa 41 n
caryy on Li2)d o, <raticns and toxo silefied Uy grologlato tlo jiney goclogicnl
litevetvrs and sschival x;atcrial very wall. Tho work of thesa escticneo vee
to cocombla and cyotsmatize materisl, collats descripticons and meps noceosux)
Tor the vork of vhe £isld gaolnglstsn, and o execute, in part, tha leborator:
proceceing of rmetariels recelived from tha front-lins field sacticms.

Both f'ield «nd reer geologiconl sections or grours malatainsi cloze liai-
con with the Canirel RW1] !fg_rv l‘.anlvnh-a'l ’nn"ﬁfl‘r". :cmdcﬁ in Bariin In 10348

Ve 42 - AT

The Institute bad at its Jdiepocal tha archivec, the libtrary, and all the
eguipnent of the Prusslan CGeologicel Institute. The rocsipt of materials weas
very éiffionlt sinece the borders wsre closed. Therofore, the lnctitute bhad
asbout 100 of its vworkers in foreign oountries, totd belligaxent end asutral.
Throughout the wer the Ingtitute sont to the front up to 6,000 maps of
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& feremt types gnd much esquipment of various kinde. All the work of thes
- Pheld end srxy [sie/ goologlete wes sent in to the Institute whers it was
ijrsnavised and gomevailzed. The sprinoipsal fumotion of the lostiluls wae o

drzw comolveiong intendod for steffs and militery unite.

STAT

The Ipstitute aleo complled, eng dismtributed to txoon units, exlslting
inforsation ané directive brochuren, which were most ofien callsd "handbooks."
Institute speciamlicts aleo participated in nreapering precepis sand regulstivos,
Laturelly, & great pert of those conclucions were not printed. Much of such
mataria) was Jost withoul leaving a trste ol the time of retvest. Thore zve
indications {rox ths Cuech geologist, Hlavke, Lo ths eflect thel z greet &mount
of eush work was horded ovar to the Franch and the lolglens in tin+ of pesco.
Thete 1n no noourste informsticn on the aumber of pecloslctu vho vorked in ths
Gormen Azrmy. It is only ¥nown thot at the end of the war u) LE¥RE0 ron wers
vorkiog in the vericus ssctious of military gsology, the mejority of whom
were in militery service.

In the Austro-Bungarien Army, the sorvices of geelogiote wers utilized
oceaesionally but never systensticelly from 1915 on.

Military-gaologleal groups, anelogous to the German groups, Tormelated
cenclusions, whick wers hers called raporte, ond dzvow wp rmilitery-geclogiceld
maps of vericue kinde {water supply. Portification cometruetion, ete.). Ths
geologiet, Hlevka, brisfly describer in his work, Gsologie v rekensko-ukerske
arplde (Geology in tha Austro-Hurgevlen fxwy), the npscimilesd, geslo-ieal
repe of the Topogrepbical Division i Trieste, with vhich hio was secuainied.

Sutstinding amony the Czecho who workad in the fleld of ulliltery goology
uere thm genlogieto, DPenes, wio &14 roseerch on the Balken caverms, Abeolon,
Guriner, end Jasos.

" Chrypcteristionlly, the Avatro-Bungzxlen Army, long before ths ovganlia-
tien o the nilitary-paological service, wes oblipad te crsate & speclal unit
for mountein vork, &etcchmenis of sn-cniled "Alpine Peviewers," compoced »f
mountain climbers vbo vere charged with tke ciud; of mountein: warfmra oondi-
tiwna. In the Ealkens, the Austrizns, making uee of tho Budapest and Hungar-
Son Acclemies of Sclouce, orgenized ssverel expsditions, mainly for the pur-
poee of making gecloglcel mepe snd doing rreecroh in the neuwly occupied teryi-
tories. A geological mep of the poxthern pavi of Albenis vas composzd wider
the dlrsotion of the geologlei, ¥eyner.

Goologista alue wnrked in the Japenese, Itailan, Twrkish azd Bulgorian
Armies; however, the character and orgenization of thsir work is rot hknown.

The Swies Atmy in 13914 hed, In the hygilenic section altached to iils

star’l, snginser ofiicers end millisxry geologlete, who worked ou wetor-gupply
problena.

Kilitery Ceology in World Wer II

Vith the termination of Wurid War I, the direct uss of gsology for mili-
tary needs was sharply cut down in wost cowmntries. 3Howsver, the experience
of World Wexr I vap not forgotten, wnd after the war the procasseing ol acou-
wulated material begen in all cowntries, with *he result that a vest litera-
ture on military geology vwes amsassed.

In the USER a great desl of attention wns dovoted to the gqueetion of
ths uvee of geolcgy in military coience, as 1a testifiad by the dulk of mate-
risl on military geology published in pariodical literature. Shortly there-
after, the manuals of Andrsyev and Bensdictov on miiitary geology appeared,

-8 -
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se woll co translstione »f the beoka nf thy Snmeriran peolngliat, Bron¥a. sud
the English goolegist, Eing, in which the guestion of the use of geology in
World War I 1s thoroughly elucidsted, Although collated worke desling withk
the wvork of Kuselan geologlsts at the fronte were never publishsd, iheir
beste findings were taken into consideration ir planning the delensits moas-
urgs of our country.

In other countries et that tims, s great desl of metorial wee pudliehed
olerifying in its variows phesec the sppiicetion of gsology o »ilitory sel~
snce. But the moot extensivs work, Materisl on the fisolomical Desserintien of
the aters of the 191k-1518 War {Materisll po geeloglchsskorsy cpleaniyu
TBBLrOY voyay L0AB-iGhu) 14 13 ipwuss) adited by Villzer {18 teannlitapraiion
of the Buscian), trsats in ths main a range of puraly keolegleel gueotic:
withott studying them from the military peint of viaw.

Beginning in 1530, in 81l countrios, but sopecially in Germen:, militer)-
geologicel -literature took on on sgitetionsl charactsr. Stresp vwae Jald on
tha gueetion of the necasaity in pescetims of proper training in milLiiery-
geologieal servicing of wmiee for time of wer. * A great dozl of atiention
was peid to the military-geological tralning of officsie. Largn-sacly otvdiss
of possible thesters of combat vers Intenelvely cerried out. ¥erious typeg of
wilitary-geologicel maps, cections, reference chertw, sksiches and doscip-
tians wsre prapered in advence. Similsrly, mathods vere paxfocted in conpil -
ing wilite:y-gealogical ducuuentaiisn in coocrdesse with the choaging eheree-
texr of warfero and the growing Importance of euch asrme s eviation and tanke.
Geologiste wers widsly attracted to tis various tjypee of militery enginsexing
Portification, military-hy@rotscknical work, stc., end to tho study «f the
rocources in stratsgic, minsral raw reisrisle ol cne'c cwn eountry end ihe
evalustion in thie respect of the potentielitiea of sther countriee.

Geolopiete were fragusntly consulted during ths entlie yrzpersiory
fortifieation of state frontlers, both in Frepcs, whaxe the loginot Line vee
being erected, mné in Germeny with the getting up of the Sioglried Lline, the
Pastexn ¥ai) and other lerge-scale Tortified rogilous. .

In the Abyesinien cempaign, the Ita)isn Army made wids uss of geologl-
cal sné hydrogeologicel data in the search fox sources of watar aupply and
for conatruction materisls for laying out militery roada.

Puring ite ocoupation of the Westerr Buropean couvntrims, the Geruen
Feecist Army uesd specializad geological maps, which wers 2n ths pooessaion
of the unit aud gensral gtaffs.

It ie known that geologisel datas vas taken into sccount by the Jepensae
otcupation farces in China. i

Ko smell part wee played bty Soviet militer’ geologists in etrengikening
the dafenscs of the USSR. ¥®ven In tims of pesce, Sovist geolnglsta cerrisa
out great preperatory worke of al) %ypee of militery-geologlcal serxvices for
the ermy. .

Puring the years of the Stalin Five-Yesr Plane, groat iuvastigating and
prospecting expeditions were carried out in the study of the eubeoil der‘hs
and the geological foatures of our covntry. The meterials gathered during
these inveotizations are in a large measure studied for tha genorsl ccnolu-
oioas to de drawn from them, snd they are ueed succecsfully for Lhe vaxious
military nesds both in the rear and at the front.

During the Finnish cempaign, Soviet geologiste rsadersd great ald to the
Ti614 forces of the Bed Ammy, fulfilling in very limited periods of timo many
cozplicaied geoldgical miassions.
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Our foross mads wide vee of terrein-traversability mape and other ‘
speolalizad military maps compilst by geologists. The ald of geolougiots who
jnev the natural conditione of the combat theater facilitated the eoluticenm of
geny problese somnscted with the watar supply of ths troops, field-fortifice-

tion eonstruction, the construotion and exploitation of air flelds, etc.

¥rom the vary beginning of World War II, & great body of getlogy spe-
oialists wvas drawn to ssrve the lmusdiate nseds of tha front. They very
guceseafully sided the Red Army in the fight with the Gexman luvedars boeth
in the orgenization of defenss mnd in offeneive operetions.

The enormoun extent of the zone of combat, which hat axtremely warisd
natural conditione, the mobile cherscter of the war, the highly mochenized
onaractar of the army, the increzead importance of tanke eond motorized umita
ané avieticn, the compliczated defenmalve works, all these together grestly
swphaaized the peart played by military geology In World War II,

The swifi tempo of the concantretion and tranefer of large ousthers of
troops and guantitias of machanized egquipment alone dsmendsd, fivet of a&ll,
thé 214 of geologiste 1n the timely orgenization of the cupply »f good water
for the tivope. The unselfish work of Soviet geologlsts and hydrogeslogists,
often Girectly ou the foremoet lings of the front, successfully sscursd vater
for the troops, thus coopareting in the sxecviion of militery opereticns.

Oving to the very sotive aid of Suviet gsologists and bjdrogeologints
in & grest numbes of lerge inhabited places, duplicete wetar-supply systems
vere successfully orgatod beforshend (nrtesian wells, shafte, etc.) end the
wndveirable conseguances which occwxrad in otber countrfes verc avoided.

Soviet gsologieta aelso rendered very greet aid in fortification conetruc-
tion of al) types In the field and in the 7+6> (in teckaical organization of
the ground, in the oconetrustion end improvement of roafs, cirfields, atc.).

The porvices of the gsologists who worked st the fropt in World War JI
wvere grest; but no less graat are the prospects of thair participetion, efier
the end cf the wer, In tke taek of technleally equipping ths frontiexs and the
territory of the USZR. :
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